Objective: We sought to assess how widowhood among older adults in India was associated with alcohol consumption, smoking, and use of chewing tobacco or other drugs. Method: Data were collected in 2011 from 9,852 adults aged 60 and older from seven regionally diverse states in India. Regression analyses provided estimates of the relationship between widowhood and having smoked cigarettes, consumed alcohol, or used chewed tobacco or other drugs in the past month among men, adjusting for demographic and socioeconomic factors. We also estimated the relationship between widowhood and past-month substance use among women. Results: Recently widowed men (within 0-4 years) were 1.76 times (95% confidence interval [CI] 1.01-3.09, p < .05) more likely to have consumed alcohol and 1.62 times (95% CI 1.01-2.59, p < .05) more likely to have used chewing tobacco or other drugs as compared with married men. Women widowed for any length of time were 1.37 times (95% CI 1.11-1.69, p < .01) more likely to have used chewing tobacco or other drugs. Discussion: Interventions aimed at reducing use of chewing tobacco or other drugs among older adults in India should consider focusing on recently widowed men and women widowed for any amount of time.
Previous work has posited that marriage may be causally associated with health-related behaviors via social regulation of behavior and also via increased access to resources (Carr & Springer, 2010; Umberson, 1992; Williams, 2004) . Transitions to widowhood could affect health-related behaviors by reducing social control, such as spousal reminders or pressure that may have supported positive behaviors, and/or by increasing stress from loss of financial and/or emotional resources, which could induce negative coping mechanisms, such as substance use (Carr & Springer, 2010; Wilcox et al., 2003) . Given previous research suggesting a link between widowhood and health-related behaviors, being widowed could represent a relatively easy indicator of risk. Thus, using marital status as an indicator could help programs and practitioners detect older adults at risk of engaging in negative healthrelated behaviors. However, the salience of mechanisms and the impact of widowhood may vary by gender, duration of widowhood, cultural norms, or other factors (Carr & Bodnar-Deren, 2009; Palmore, 1987; Sreerupa & Rajan, 2010) .
Alcohol, tobacco, and other drug use are major risk factors for chronic disease and disability (Ezzati, Lopez, Rodgers, Vander Hoorn, & Murray, 2002; Rehm, Taylor, & Room, 2006) . To our knowledge, few studies from lowincome countries have explicitly assessed the relevance of widowhood to alcohol use, cigarette use, and use of chewing tobacco/other drugs, particularly after accounting for multiple demographic and socioeconomic covariates. Yet, widowhood may represent an important risk factor. As the aging population of India increases in a context where access to and affordability of social services are limited for older individuals (Dey, Nambiar, Lakshmi, Sheikh, & Reddy, 2012) , it will be important to identify older individuals who may be more likely to engage in health-related behaviors that are potentially harmful to health.
Widowhood in India
In India, widowhood may represent a dreaded phase of life for women due to strict and unequal gender norms and traditional kinship systems (Dreze & Sen, 1995; Gwatkin, Rustein, Johnson, Pande, & Wagstaff, 2000; Sengupta & Agree, 2003) . The negative impact may be especially strong for women who already have had children and are of older age if they are seen to no longer serve a particular role in the household (Lamb, 1999) . Women may be disadvantaged upon becoming widowed if the transition signifies an immediate loss of economic resources, and more so in the long-term given fewer opportunities to earn income and a lower likelihood of remarriage as compared with men, though there may be significant regional differences (Kadoya & Yin, 2015; Niswade, 2015; Sengupta & Agree, 2002) . To cope with the stress arising from long-term loss of resources, women may engage in behaviors that potentially have negative health consequences (e.g., substance use). Alternatively, widowed women might use substances as a cheaper means of coping with other problems (i.e., physical pain or other illnesses that would be expensive to treat). Thus, women who are widowed for any length of time may be more likely than married women to engage in behaviors that are ultimately harmful to health.
For older men in India, widowhood may not lead to a significant loss of resources or support as men generally hold the economic power within a household, are free to remarry, and likely have other female relatives in their household who may care for them (Chen, 2000; Chen & Dreze, 1992; Jensen, 2005) . Thus, if widowhood were to impact men's lifestyle in India, it may be most likely to do so in the short-term through immediate decreased regulation of behaviors. Alternatively, men who remain widowed for a long duration may also experience a continuous lack of care and close health regulation, thus creating regular opportunities for such men to engage in destructive healthrelated behaviors.
Consumption of Alcohol, Tobacco, and Other Drugs in India
A nationally representative study of people in India aged 10 and older in 1995-1996 found that, among men, 30% regularly smoked, 20% regularly used chewing tobacco, and 8% regularly consumed alcohol, and that, among women, only 2% regularly smoked, 7% regularly used chewing tobacco, and 1% regularly consumed alcohol (Neufeld, Peters, Rani, Bonu, & Brooner, 2005) . In general, levels of alcohol consumption, smoking, and use of chewing tobacco are higher among men in India than among women (Neufeld et al., 2005; Sinha et al., 2015) . Although there is a cultural taboo against alcohol consumption and smoking among women, there is no such taboo about use of smokeless tobacco among women. Moreover, women often consume chewing tobacco due to misperceptions about it having medicinal properties (Gupta & Ray, 2003) . Thus, in this context, women who become widowed may increase their use of chewing tobacco as they might not have the economic means to purchase alcohol or smoking tobacco, which are more expensive than chewing tobacco, and because they would still live within societal norms.
Although prior research has identified potential patterns in alcohol, tobacco, and other drug use behaviors by gender, age, religion, socioeconomic status, and place of residence among older adults in India (Goswami et al., 2005; Gupta, Maulik, Pednekar, & Saxena, 2005; Gupta, Saxena, Pednekar, & Maulik, 2003; Mini, Sarma, & Thankappan, 2014) , these studies have typically focused on small subpopulations, analyzed older data, or utilized household heads' reports of behavior about all members of the household. Thus, further research is needed on these topics as noted by a recent review article on alcohol consumption among older adults in India (Nadkarni, Murthy, Crome, & Rao, 2013) . Moreover, no previous studies have focused on the relationship between these substance use behaviors and widowhood, particularly among older adults. Given that older adults may experience increased vulnerability to the impact of substance use behaviors due to general health decline, the potential health and economic consequences of these behaviors are troubling. This concern is especially pertinent in places like India where more than 16% of the population was aged 50 years or older in 2010, a percentage that is predicted to continue rising (Scommegna, 2012; UN, 2015) . If widowhood is associated with substance use behaviors, and the risk of widowhood increases with age (particularly for women), then India, and its increasingly widowed population over time, may face serious health burdens from the consequences of these health-related behaviors.
Thus, building further evidence on the association between widowhood and alcohol, tobacco, and other drug use behaviors among a generally representative sample of older adults in India can help design interventions for vulnerable subgroups within this age group. Moreover, understanding whether nuances in these relationships exist according to widowhood duration is critical for intervention targeting, particularly in a society exhibiting pervasive patriarchal norms and gender disparities in health outcomes.
Current Study
The current study addresses these gaps in the literature by providing empirically descriptive answers to three questions: First, to what extent is widowhood associated with alcohol consumption, smoking, and use of chewing tobacco or other drugs, separately, among older men in India, after adjusting for several demographic and socioeconomic indicators? Second, to what extent is widowhood associated with use of chewing tobacco or other drugs among older women after adjusting for other sociodemographic characteristics? As noted previously, smoking and alcohol consumption are extremely rare among older women in India in general given cultural taboos. In the present data set, the prevalence of smoking and alcohol use was less than 1% among women so these behaviors were not assessed among women. Finally, is there evidence that widowhood duration matters in these relationships, even after adjusting for several potential correlates including age, religion, socioeconomic status, living arrangement, and place? Given the social regulation pathway by which widowhood could affect health-related behaviors, we hypothesized that, for men, being more recently widowed would be associated with a greater risk of engaging in substance use behaviors. Additionally, given the resource-stress pathway that is likely to play a major role for older women in India and lead to a longer period of resource restriction, we hypothesized that being widowed for a long duration would be associated with a greater risk of using chewing tobacco or other drugs for women.
Method

Sample
We utilized a data set called "Building Knowledge Base on Population Ageing in India (BKPAI)," based on older adults aged 60 years or older from seven states in India (Himachal Pradesh, Kerala, Maharashtra, Odisha, Punjab, Tamil Nadu, and West Bengal) (ISEC, 2014) . These states were purposely chosen during the design of the BKPAI as they represented all regions of India and had a higher prevalence of older individuals as compared with the national average. In each state, participants were drawn from 16 randomly selected households with at least one older adult from 40 rural primary sampling units (PSUs) and from 16 randomly selected households with at least one older adult from 40 urban PSUs. These PSUs were systematically sampled according to a probability proportional to population size. All residents of the targeted households who were 60 years or older were eligible for the study. Thus, the sampling frame consisted of at least one older adult from 8,960 households across 560 PSUs across seven states in India. More detailed information on how households were selected can be found in this report (UNFPA, 2012) . From May to September 2011, at least one adult from 8,329 households was interviewed leading to a 93% household response rate.
Among 9,852 respondents, 4,562 were married or widowed men and 5,053 were married or widowed women. Respondents with missing values across any of the explanatory variables included in our analytical models were excluded. From the male sample, 3.6% participants were excluded due to missing at least one observation from the independent variables, and a further six men were excluded due to missing information for at least one out of the three outcome behaviors. From the female sample, 6.3% participants were excluded due to missing at least one observation from the independent variables. Zero were missing information on chewing tobacco/other drug use behavior as the outcome variable. Thus, there were 4,389 men in the final analytical sample for men and 4,735 women in the final analytical sample for women. Interviews were conducted in either the primary language of the state in which the interviewed occurred or in English according to the participant's preference.
Outcomes
Respondents were first asked whether they had ever had a habit of smoking cigarettes or bidis, alcohol consumption, or chewing tobacco or other intoxicants (including snuff, pan, pan masala, or ghutka), separately. If yes, then respondents were asked whether they had engaged in the behavior in the last 1 month (yes/no). In our analyses for each of the three outcomes, we operationalized these questions into binary variables-engaging in the behavior in the past month versus less frequently or never.
Independent Variables
Respondents indicated being "currently married" or "widowed." Based on the number of years that a respondent had been continuously widowed, we also created a fourcategory variable where the widowed category was split into three groups according to duration of widowhood: 0-4 years, 5-9 years, or 10+ years. The split between 4 and 5 years was based on previous studies showing differences between more recently widowed and longer-term widowed individuals (Krochalk, Li, & Chi, 2008) , and the split between 9 and 10 years was chosen because about half of people were widowed beyond 9 years. Information on whether the respondent and his or her children lived in the same household was also collected. Age was divided into 5-year intervals as 60-64, 65-69, 70-74, 75-79 , and 80+ years. Caste (Scheduled Caste, Scheduled Tribe, Other Backward Caste, and other caste) and religion (Hindu, Muslim, Christian, Sikh, or Other) were also identified. Completed education was categorized as none, 1-5 years, 6-10 years, and 11 or more years. Household wealth quintiles were calculated using information on 30 assets and housing characteristics (Gwatkin et al., 2000; UNFPA, 2012) . Household location (urban or rural) and state were also recorded.
Statistical Analysis
Logistic regression analyses were used to estimate the association between a binary behavioral outcome (engaging in the behavior vs. not engaging in the behavior in the past month) and widowhood (widowed vs. married) for men and women separately. All analyses were stratified by gender because past research has shown that the widowhood experience can vastly differ between men and women in India due to a strong paternalistic culture and unequal gender norms. To estimate the relationship between widowhood and substance use behaviors, independent from the confounding role that demographic factors might play in this dynamic, Model 1 used the binary widowhood variable as the main explanatory factor and only adjusted for age, caste, living with children, and urban/rural location. Model 2 further adjusted for education and household wealth quintile as socioeconomic status could represent one pathway through which widowhood might affect behaviors. Comparing results from Model 1 and Model 2 permitted assessment of any attenuation in the relationship between substance use behaviors and widowhood. Finally, Model 3 was equivalent to Model 2 except it utilized the widowhood variable that was categorized according to widowhood duration of less than 5 years, from 5 to 9 years, and 10 or more years. Estimates from all models also adjusted for state dummy variables and accounted for survey design. Three-level random intercepts models were used; the levels were individual, PSU and district. We did not account for the household as a level because there were less than 0.2% of households with more than one respondent due to the gender-stratified models. For all models, we calculated adjusted odds ratios (AORs) and 95% confidence intervals (CIs), testing for significance at the p less than .05 level or less.
Results
Supplementary Table 1 provides the sociodemographic distribution of men in the study sample and the associated prevalence of having smoked cigarettes or bidis, consumed alcohol, and used chewing tobacco or other drugs in the past month, separately. Overall, 86% of men in the sample were married. In the past month, 20% had smoked, 8% had consumed alcohol, and 18% had used chewing tobacco or other drugs. Across men's sociodemographic characteristics, tobacco use in either form was more common than alcohol consumption. Supplementary Table 2 shows the distribution of women in the study sample and the prevalence of using chewing tobacco or other drugs in the past month. Overall, 40% of women in the sample were married. In the past month, 18% of all women had used chewing tobacco or other drugs. For both men and women, there was variation in the prevalence of substance use behaviors across several demographic and socioeconomic factors. In addition, there was substantial variation in the prevalence of behaviors across states. For example, there were virtually no female users of chewing tobacco or other drugs in two states (only 3 women in Himachal Pradesh and 0 women in Punjab). In contrast, more than 30% of women in another two states (West Bengal and Orissa) reported having used chewing tobacco or other drugs in the past month.
Regression results across all three analytical models indicated no association between smoking and widowhood for men (Table 1 ). In contrast, men who were widowed were 1.45 times (95% CI 1.04-2.02) more likely to have consumed alcohol in the past month as compared with married men according to estimates from Model 1. Adjusting for socioeconomic status in Model 2 did not attenuate this relationship. However, when accounting for widowhood duration in Model 3, the estimates indicated that men who had been widowed for 0-4 years were more likely to have consumed alcohol as compared with currently married men (AOR 1.76, 95% CI 1.01-3.09) (Table 1 ). Yet, men who were widowed for longer were not more likely to have consumed alcohol. Finally, widowhood was not associated with use of chewing tobacco or other drugs among men in Models 1 and 2. However, Model 3 found that men who were most recently widowed were at a greater risk of having used chewing tobacco or other drugs in the last month (AOR = 1.62, 95% CI 1.01-2.59) as compared with married men, whereas men who were widowed for longer were not at greater risk.
Supplementary Tables 3-5 show the relevance of other potential correlates of these substance use behaviors among older men in this study. For example, household wealth quintile and education were both negatively associated with the risk of having engaged in any of these behaviors, separately, in the past month. In contrast, living with children was not associated with any outcomes. Smoking and using chewing tobacco or other drugs in the past month were more common among men in rural areas than among men in urban areas.
Given that there were essentially no women in two states who reported having used chewing tobacco or other drugs in the past month, and that the regression models in this study adjusted for state dummy variables as relationships could vary between states, estimation of the relationship between widowhood and use of chewing tobacco or other drugs among older women was based on a reduced sample that excluded all women from those two states. See Supplementary Table 6 for a descriptive distribution of women from only the five states included in this analysis. Regression results from Model 1 found that women who were widowed were 1.52 times more likely (95% CI 1.24-1.86) to have used chewing tobacco or other drugs in the past month as compared with married women (Table 2) . After adjusting for socioeconomic status in Model 2, widowed women were still 1.37 times (95% CI 1.11-1.69) more likely than married women to have engaged in this behavior. Similarly, Model 3 indicated that women who were widowed for any duration were 1.33-1.39 times more likely to have used chewing tobacco or other drugs in the past month as compared with married women.
Supplementary Table 7 shows the relevance of other potential correlates to the use of chewing tobacco or other drugs in the past month among older women in this study. Household wealth quintile and education were both Notes: AOR = adjusted odds ratio; CI = confidence interval. Model 1 adjusted for demographic factors (age, caste, religion, urban/rural location, and state). Model 2 adjusted for the same factors as Model 1 plus education and household wealth. Model 3 adjusted for the same factors as Model 2 but accounted for widowhood duration as part of the widowhood status variable. All estimates accounted for survey design by using a three-level random intercepts model. *p < .05. Notes: AOR = adjusted odds ratio; CI = confidence interval. Model 1 adjusted for demographic factors (age, caste, religion, urban/rural location, and state). Model 2 adjusted for the same factors as Model 1 plus education and household wealth. Model 3 adjusted for the same factors as Model 2 but accounted for widowhood duration as part of the widowhood status variable. All estimates accounted for survey design by using a three-level random intercepts model. *p < .05. **p < .01. ***p < .001.
negatively associated with the risk of having used chewing tobacco or other drugs in the past month. In contrast, neither living with children nor urban versus rural location were statistically significant correlates after adjusting for socioeconomic status.
Discussion
This study contributes three main findings to the knowledge base on widowhood and alcohol, tobacco, and other drug use behaviors among a representative sample of older adults from seven large states across diverse regions of India. First, being widowed did not signal a greater likelihood to having smoked cigarettes or bidis in the past month among older Indian men. In other words, being married was not protective against smoking. Second, recently widowed men (within 0-4 years) were more likely to have consumed alcohol and used chewing tobacco or other drugs, separately, in the past month than currently married men whereas men who had been widowed for longer than 4 years were not at greater risk as compared with married men. Third, women who had been widowed for any duration of time were more likely to have used chewing tobacco or other drugs in the past month as compared with married women. Importantly, these associations were found even after adjusting for several sociodemographic characteristics typically associated with these substance use behaviors, including age, living with children, religion, caste, socioeconomic status, and urban versus rural residence. Notably, adjusting for household wealth and education status did not effectively attenuate the relationships between these substance use behaviors and widowhood. The present study's finding that widowhood was not associated with smoking among older men differs from the results of studies in the United States, which found that marriage was a protective factor for older men (Moore et al., 2009; Schone & Weinick, 1998) . However, the lack of association was similar to results from a study of older men in Ghana predicting tobacco use (Yawson et al., 2013) . Perhaps smoking among men in Ghana and India is less taboo than is smoking among men in the United States where wives may also be more likely to try to regulate their husband's smoking behavior.
The current results indicating that recently widowed older men were more likely to have consumed alcohol in the past month as compared with married men are similar to findings from studies on high-income countries, which have found that marriage is protective against alcohol consumption behaviors (Moore et al., 2005) . However, the present results are also in contrast with other study results showing that unpartnered older men in Korea were more likely to abstain from alcohol consumption (French, Sargent-Cox, Kim, & Anstey, 2014) . Perhaps it is simply the transition to widowhood that is difficult for older men in India, which may lead them to consume alcohol as a coping mechanism. Given that wives typically do the domestic chores and caregiving in India, more recently widowed older men may be acutely affected by the loss of their primary caregiver or companion. In contrast, for older men who are widowed for longer than a few years, it may be that other (female) relatives may have established routine care and support for such men by that point.
The association of widowhood among older women with chewing tobacco found here is similar to results from a national survey of adult women in Cambodia (Singh et al., 2009) . In general, widowhood is difficult for women in India, particularly older women (Alka, 2001; Chen, 2000; Chen & Dreze, 1992 Dandavate, Kumari, & Verghese, 1989; Dreze, 1990; Dreze & Srinivasan, 1997; Jensen, 2005) . The present research supplies further evidence of its potentially negative impact on health through increased risk of using chewing tobacco/other drugs. Given the pervasiveness of strict gender norms in Indian society (Dreze & Sen, 1995; Gwatkin et al., 2000; Sengupta & Agree, 2003) , the significant stigma attached to widowhood may negatively impact women regardless of socioeconomic status and widowhood duration. Thus, a perceived loss of general self-worth may encourage negative coping behaviors among widowed older women in India. In addition, older women who lose their main source of economic support, either directly through the husband or indirectly by way of not being able to request economic support from the husband's family, may resort to coping behaviors that are unhealthy (e.g., chewing tobacco or using other drugs), especially if that action is perceived to have medicinal qualities and is more affordable than modern medical care (Gupta & Ray, 2003) .
The current findings should be considered alongside the following limitations. First, information on the duration of consumption history was not available nor were any objective measures of consumption. However, the outcome measures used here are common across other studies examining substance use behaviors. Moreover, the prevalence of these behaviors in the sample for this study did not substantially differ from results found in past studies (Neufeld et al., 2005; Rani, Bonu, Jha, Nguyen, & Jamjoum, 2003) . In addition, a recent study of people aged 15 years or older indicated that across the country, 17% of women on average used smokeless tobacco and 2% smoked while 15% of men, on average, smoked and 24% used smokeless tobacco (Bhawna, 2013) .
Second, the data set did not offer a nationally representative sample though the BKPAI aimed to be as representative as possible within logistical constraints. Results may differ in states not included in this study. Finally, claims of causality cannot be made due to the cross-sectional nature of the data. Rather, the purpose of this paper was to describe how engagement in each of three substance use behaviors may differ according to widowhood status. Knowing who engages in these behaviors can help cessation interventions and resources target vulnerable populations such as all widowed older women and recently widowed older men who are more likely to chew tobacco.
Future studies should explore potential mediators between widowhood and alcohol consumption or chewing tobacco among older adults in low-resource, patriarchal settings to understand the mechanisms by which marital status may influence risk behaviors in these contexts. For example, economic factors have been shown to mediate the relationship between widowhood and self-rated health (Pandey & Jha, 2011) . This pathway could also apply to health-related risk behaviors. In addition, future research could include data on perceptions of stigma associated with widowhood. Another extension on this line of investigation could explore the role of marital quality and satisfaction as part of the comparison between married older adults and widowed older adults. Previous work has found marital strain to accelerate decline in health among older adults (Umberson, Williams, Powers, Liu, & Needham, 2006) . Older men and women in stressful marital relationships may be as likely to engage in healthrelated substance use behaviors as widowed older men and women. Alternatively, older men and women who are widowed, but who had been in stressful marital relationships, may be able to engage in healthier behaviors after transitioning to widowhood. Regardless of the way that marital status, and widowhood in particular, may be categorized, this risk factor should be included in future studies of health behaviors among older adults in India.
In conclusion, this is the first study to our knowledge that reports on the association between widowhood (and widowhood duration) and three substance use behaviors among a random sample of older adults across seven regionally diverse states in India. Interventions aimed at reducing use of chewing tobacco or other drugs among older adults in India should consider focusing on recently widowed men as well as women who have been widowed for any amount of time. These results provide a foundation for further risk prevention research on how marital status and transitions to widowhood among older men and women in India may affect health-related risk behaviors. As longevity and the proportion of elderly people increase in India, understanding the relevance of a basic social tie, or the lack thereof, is an important endeavor toward developing informed policies around aging and health.
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